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BM m m 

o 

<DMI^^^mm\ytc:&m CJ. BIoI. Chem., 119, 707-720 (1937)]. mm^T^^T' 

t-RNA ^mmm^mmT^:^^ mmm ss-uessg ^^m. mmm 58-209991 

#IIBS 58-209992 -^i^#:fe<tt>*#ll^ 59-106298 W V ^T^V^—A^ 

r^Ki/^'fe^— If (OTs NRPS hl^^-T) ^^Jffl-r^;^?* [Chem. Biol., I, 373-384 
(2000). FEBS Lett. , 49£, 42-45 (2001). i¥:mnmm 5795738 ^mWW^m 5652116 

-phosphopantetheine) cD^J^ASigj^-^ ^ t . h V^o 
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[New Frontiers in Screening for MicrolDial Biocatalysts, p. 201-210, Elsevier, 
Amsterdam (1998 J; t>*#IIBg 62-208297 -^^&^]^ ^^^X^mmm^^Mir^U^f^ 

(Dmi^^Bmm^m\^'^tzT:x,^v]y^jvy :i^~jvT'p=->cDmmm (it^^ 8-22238 

^Vtci^^ h)^^^i^>U^(Di^^ YU^^S^>ti'^i^^y'^ K^^^f^rStts^fe 
^J^■r^?S^4^*■rS^^^)^e>tlTl^^ CAgrlc. Biol. Chem., 49.. 1567-1572 

(1985)3 ifis mmmt^2m<Da-T^^mifiM\^^\zm'^vtzi^^hif^^t^>ti>^t^ 

Biosci. Bioeng., i9> 602-605 (2000)s New Frontiers in Screening for Microbial 
Biocatalysts, p. 167-171, Elsevier, Amsterdam (1998)x J. Ferment. Bioeng., 83i 
386-388 (1997)s 79, 71-77 (2001)] ifi. S^^^^ h'^^J^-TSm^ 

^mm. IJ^T® (1) - (1 2) {ciMf So 

<)o 

(2) 2ScDa-T^^^35)SSV^m^bfei^^r htr^-^$^>^^S^^:r5^h*^:^ 
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[3] ±13 [1] (Dn:mxm\^^tzt^^ h\^^^i^>^±m [2] (DJimxvmii^rcim 
^'^t5:&m\zx\)m^ti.^m^mxi^^±m (i) ^rz\± (2) oD^mmo 

[2] ±13 [1] ®xsT-^w*s^4e)e>ns^i^^3^t^-rsx^x 

[3] ±13 [1] ®X^l?MV^fei^^r htr^^>:;>2l±fB [2] OX^Tj^^b:^^^ 
^^tf;&^t:a:t3^#e>ns^g[^i^-t?fe5±B3 (2) ®M5t^o 

( 5 ) 2 «© a - T ^ y ^*SSV^ t^i^-^ b i^^ir h If^^ > H 
m-r^mti^m-r^W^O^tK ^^n^-^^^V A(' Microbacterium )M. Sxyu^/H 
i^Af Sinorhizobium lM^fet^S^ J.— K^-j-;:^ ( Pseudomonas ) MfciMj-^^^^-g^ 
;5±fB (1) ~ (4) CDV^•rtl^^ 1 oCDMjltSo 

( Microbacterium luteorum )trfe^±fB (5) (DMM^o 

ia*feJi2ffiCDa-T^ ^^Sfc^i^CDg|^f*:*s^V^^cJ^'^bfe^^'5r b tr^^s; 
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T-fes±iB (7) (omm^o 

>s -i2U>s :^:^7^'<>s 7^:^>'"?^=¥>s ^^ni^-Vs -rjv^zi 

y^T'feaJifB (1) ~ (8) ©V>-rtl*^10CDM5g?*o 

;i/^;i/^^>-efe^Jif3 (D ~ (9) ®v^■r^^*^ i -ooMM^^o 

(11) mmm<Dmmmifi< mmmcDmmms mm<^<D^mm. mm<m^M'Mm 
vxn^t^^mi^. mm^(Dmmm. mmi^(DW.mmmim. mm^o^m^^mmm 

ij^(Dmmmmmo^tczi±m'^^mmm-^^^^h^^m^-r^±t^ d) ~ do) 

(12) 2m(Da-'r5.ymifiS.\^^^m^Vrc:i^^ h K^'yi^>ti^^t^^y^ K% 
^tg*=&*t--i)^^^i^'e$»^ ^ ^ n^'^^-T" U A ;V^:^^A No.93 ^ 

(PERM BP-08513)> ^ ^ D^'^^t^ U ji^^t^!— ( Microbacterium sp.) No. 119 
(FEEMBP-08514)s S^-^^U ^/tf^ A J-X tf—f Sinorhizobium sp. ) No. 1 ^ (PERM 
BP-08509)> S/yU^/Hi>A a::^lf~No.l64^ (PERM BP-08510)^ 
=E.y.y^- ( Pseudomonas sp.) No.107^ (PERMBP-08511) *5cfct;«S^:r— b'^:^:^ 
^If— No.108^ (PERM BP-08512)o 

-^bfci^^ht^-^^i^>{iNl'B*:fci*M^^2ocDa:-7^^y^^fe commit 
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-n i«p^e^i5^Ui^x ^-fc b*D:¥e^>'tu r-i^ b*p=^^>'^u >N i5-ii)«D:3p>y 
^->>^ r-t h-p:3f..s/>r vp-r 3-t bP^i^rp u >> i-\i]'u^->y'uv 

KP^S^73i::^;VT^->^ t K P^^E^i^:? air:;!/^^^!^^ 2,4,5- 

h Ub KP^2^37;ii-;i/T^->, )5-t: KP=^i^ b U:7-b7T>> 5-t:b*P^e^b 
Urb7T>s a-t b'P^i/^^:^->N bP=3r->-fe U >> y-t l^P^i^;^ 

ps/>. y5-fc bp=^^>u^^>^ r-b bP=^s^u-:^>. d-t bp^e^u^^>s N-t 
bp=^^>us^>s bP^i^T;v=¥— c5-t KP=^i^:5^>'v=^— >x N-tf*p=^ 
;5-t bP=3p^>t::^^i^>. bP^^>Ty^>''^^^>^s ^-t b 
D^2/;r;i/n5^>s r-b bP=^i^;2i-;i/-^>:feJ;t>*N-t bp=¥>>:^;i/-5^>^ir^ 
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■±fBbfei^^7-ht:^^S^>(D^3t^^bTtis [J. Comb. Chem., 3, 

453-460 (2001)s Tetrahedron, 58, 3297-3312 (2002):%c ]s i^^^ [Chemistry 
Biology, 8, 997-1010 (2001). Chemistry Biology, 9, 1355-1364 {2002):feif] m 

cyclo(Ala-Gln)i:|fBl-] (D^\l^^^miZ^:S>mM^hl.Xi^s UT(D:^m^^i:f^^ 

T^-;i/i^;i/^^> m^lt^ Bachem^^s Product G-1210) <!: 2mol/l ©zk^-fb 
i- h V ATK^mi^immv^ 1.5^«©><>S?;V:;^^^>b;U'7}t-;i/^D^>f H^^l^ili 
hX^>P)]y:t^i^it]jVyi's-j]y^T^—;V'!f)V^^> (m"F. Z-Ala-Gln hmTo) 

^^m^'^^o mmmi^mmm^mM\.x pH2 h z-Aia-cin cd^^^^ 

^ K^^5PbT1?-^e^>-r ^ h'^Z-Ala-Gln (OTs Z-Ala-Gln-ONSu h^T) 

cyclo(Ala-Gln)^^^^^i:}fcm> ^m^T^^hX cycle {Ala-Gln)©?^^^m^# 
•r^^tifiX^^o 

a^x^^o 

2. :i^^m(D:^mxm^^^Mmmm 

yii-^i^^y'^]'^^mT^mti^m-r^n&m±.mmtj^m'r^m^^x^tn-£ 

i&if^:iti^xn^o 
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9 0 #i^«FS b < I* 9 5 %\ik±. m^t^t. b < i o o ^«^^^$) 

{f ^ CI ^*ST? #Sofe:^ b> New Frontiers in Screening for Microbial Biocatalysts, 
p. 201-210, Elsevier, Amsterdam (1998). 43 J: tJ^^ilBS 62-208297 -^^S^l^fBife© 

2 «® a - T ^ ^*ssvA fciM-^ b M:^ > 6) tbS S^^r ^ 
ASSV^tij^^bfeS^'ir Mf^^y>*>f,^^bfe^^^>^^ K^A-B.*5J:t/B-A 

KM^^^-r) hbfci:§^ ^^vrmi^^y^}"* (a-b+b-a) 

fc^-r^A-Bs ^fctiB-AOiO-a-^V^-^o 
m 0.5~5g 0^^bfe±«<^?iM7j<l;:M^b. ^±:«»?^^^mt? 10 1 

^^^^^y>^3^6abT*^^s i-ao^^^abfe^s o.o5~2mi 2a® 
x^mT^m^^^ -^^m^^Mtm-r) izm^Vs 25-'60''c-e i~5 

±iBT-ffiV^^i^'5r htr^^S^^fi, 2ffl©a-T5. y ^*ssv^^3igg'^bfei^^^ h t: 

M::^^i^X J; D^g^S b < JiL-T^-^iiL-^;!/^ ^ >*ssv^fci«i'^b}fei?'^ 
h f ^ ^ i:^ > % ^ i: ^ T ^ § o 
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\^^^i^>^m^^tcm^^Mizm^v. 25-6o»ct- 1—5 Bmi^^-r^o d^^mm 

^Lmxw^\^tzMm^^wm^<m^^m^\^x 25~60'c-e i~5 Bn^mx^t^^. 
{zwMx^. 25~6o°c-^ i~5 B^s ^mj^mr^o ' 

v\^^'yi^y^^mT^mti^m'r^nmii\^xmn'r:h.mmm 

±t^xmuvtzm^^'^^m^^mizm^hx 25~60'c-t? 1-5 BKi##bfe^s 

~5 B»Mig«-r^o i^«;^7m> ^g«#l^3SJC^^9*ilbT®#:^llIlRb^ 
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^m^^ 25~60"c-r" 1—24 mm. "m^ts^^z.m.m.-t^o >^jj&^T^^ MSjj&^s^^it^ 

(FMOC) 'fbbfe^t:HPLCi9-*f-r^:&^^^l^^^i::^'^^^o 

Af Microbacterium lMs ^-^ >^ ^) ^/tf A( Slnorhizobium )M^ fci\±i/ =>-— K^:^:^ 
( Pseudomonas ) miz.mr^m.&a-^-^\-f^^'tt^xn. ^ ^ U i^ A«l3jS 

t"§:^(^%i:bTii:^^D>^"^^7 7^U i>A ju^rzl-^ A ( Microbacterium luteolum ) ^ 

3|5:^B^©0^i^2ibT:> ^^D^'^^T^yi^A ;V-5^:t-^A No. 93 

^^n/^^T^U'^A 3ixtr— ( Microbacterium sp.) No.ll9^5|«> S/y U\/tr 
«>A Ji-zK— ( Sinorhizobium sp.) No.m.->^ U^/lf^A tr— No. 164 

a:y^t:— (Pseudoinonas sp.) No. 107 1*^:^:^ 3^:^ 

tr-No.l08^s :33j;t)fiitie>®«^o«'ft;t&#tc:J:D#^tL^0^^N iine>©® 

±H3bfc^{is 2ls:^0^#e)A5±^;JPe>ff:fet^^Mbfe^t;T^^o OTIC. 

±«liP^t0-||l^tlfeNo.93 j3J:tJfN0.119^iis l^•rtb^)^^A 

^ttJlfS-r^feofeoNo. 931**5 J:tJ?No.ll9^ctt)^Mb:feyy ADNA^g^^l^bT. 

Lett. Appl. Microbiol., 15, 210-213 (1992)(::i3«g® 16S ^DNA:2--/^*— y-;!/^^^ 
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29f i: 1492r ^T'^-fT— fey hiibTffiVv ^ti^Mm^CD 16S rDNAgp^ 
|H^J^lil|S^ mmi^tzo PCRjUtJ^ ExoSap-IT {y TJ^-^tyT^W ^MV^T5ltSibs 

b No . 9 3 J: t>* No . 1 1 9 «(D 1 6S rDNA gP^lB^J ^^tt^'tb^ozU — {zbT 

0^^D>'^•^^v^Ue7AM^3«i-S^i^© 16S rDNA hT^r^^mm^^^T^ tt^m 
m^^tlfto ^ClTs tRNAt^— ^S'^-;^*^e>ll3eMffl® 16S rDNAlB^J^IR^ibTl^i^ 
Mlff^fr^^ofeo rRNA i^'?(D2}kmmmm^M\^vrz^mT^-( ^> J\y}l 

vxfmhtzMmMmcomm^Mvx^ no. 93 *j3.j;t>* no. 119 ^comm^-^j^y^T 

^-rp<>^#^v:7 h clustalW(EMBLCDclustalW^5^ti7>p— Klt^ h J;t)A^) ® 
profileT^'T ^ > hp<r:^— :&fflV^T^^Jbfeo 

f^^^tifcT^-f p<> h PHYLIP ^^^y^—i^(D dnadist :7°Dy-^A 

(University of Wshington, Felsenstein Lab (DV^>r^—\^1^^ h^bX^) ^. 
fflV^T7K*^© 2 /l^p<-i$'-fc*-:3<=&®*^©3«fegg^^ti'^U neighbor yu 
^"yK (University of Wshington, Felsenstein Lab <D^5?"e7 >D— K-t?--r h,tt)A 
m ?&fflV^■r7£I^M^^*^^J:^^i^M^®ti^^^f5feofeo NJplot 
>^D^^^A (Pole Bio-Informatique Lyonnais (D^'^l^u—Y'^^ hcfcDA^) ^ 
fflV^T^f5&ofeo PHYLIP /ly>r— i^© seqboot 7"D^^A^ffiV^T 100 -fe 

^P>'t^7^yr>A ::r^i^i$^>:^ ( Microbacterium oxydans ). ^^V^X^Uf^^^ 
Ue^A U-Jr^Ti^J^^:^ ( Microbacterium liguefaciens ) }iM^'Ct5M'X%'^Z. 

^ciT-s ^:ne> 3 0aJ:No.93^©®^^;v©t9-m^e<j||#^HjStfcit-^fei?>lc, 
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>>:r.>7,0^&mmL'?:Mtl (M) WW^^f IF01574^, IF01558 6^5^. IFO15037 
l^tt^Bii: bT=i U ^>''^^7^ A if)\/^^±J^ ( Co rynebacterium 
glutamicum ) ATCC13032 ^^^V^feo ^M**^^<&^®:5F^fc: J; b A DNA ^tt 

DNA/DNA No.93^{±^^D>'N'^57 5-i;i>A I^CDm^^-^ 

IFO15074|5^i: 97%W±®l^V>DNA/DNAffi|^t3^^^bfeo Sfex 16S rDNAmffi^ 

v'n'^t"'; '^7A 'J>r7TS/^>::^®Sip^J:©^{3^)Jt$Ste^lgV> DNA./DNA ^leltt* 
^UfcA^s 50-60% DNA/DNA^il^^iJil^ 

fe;±CD$gll*»e.N No.93*5|i>fe^^n>'t<j7 7^U'i7A ;i/7^;^-^As No. 119 ^^^^D 

-e^ofeo No.l *5^^J:tJf No.l64*5fcJ:»3^l^bfc>y>'A DNA ^^tl^tl^Mlc: bTx 
±IBbfe;&^i:l^^®;&^St:J;t)x #^©^®16S ^DNA^fP^iB^J©i^SiB^J^^^^ 

bs Blast|tl^^#tbfci:Cl6s arn7^:^7N'^7^UT®S>'y U\/tf>^ASfcS-r^ 
m3E.m(D 16S rDNA iH^Ji:l^V^*Bl^tt§:&-r^c: t*sBt^^tlfco -^ClT-s rRNA 
database A* f, ilj^M® 16S rDNA WM^m^ bTs ±13 h mm<D:&^-^^mmm^ 

ff^ofeo M^i:*)s V'jv:^Am(Dmmhmmm^jB^\^s 

\/tr«>A '■=El/l^>.::^ ( Sinorhizobium mbrelense ) j3 j:r;^J:>S/:7:?=>— T'l^^lx 
yy. ( Ensifer adhaerens ) \zM^'CT5M-^^^f^r, ^>->7t— Sf^s ^^U^/tT 
e7AJii:bTti:i?)^ti,'2)-^§-^fe§^ Asai^^^tj^aMcDM;j^^^^J^^ 
^gM^fcilM^tlTV^:5 [Int. J. Syst. Envoi. Microbiol., 52, 2337(2002)]o 

\ix±.o^%mmxi^^)Lwm^m6mmwk(o'^m^m^^. No.im:feJ;t^No. i64 

±«}iP^:0-StbfcNo.lO7;^*5<tI>*No.lO8^(±s JF^SilS^CDJ^Sx APti4©# 
«T'$)ofco No.m:}3cl:tJf No. 164 t5^cfc t) siMbfc^y' A DNA ^^iK^n^Mfc b 

ts ±fBbfc^^2ii^^<D;^^fc:j;!3, #^®»©i6s mku^umo^m.mm'^ 

Blast |^m{^#^bfci:il 5s r :7°D7^::r^N'^5^ U T©i>i— 

■r^m^tl^ias rDNAiB^Jh^^V^^i|e)t^^«■r^Ch>^)Sfiip:^tlfeo ^^-??s rRNA 
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database d^^ll^lM«®16S rDNAiB^U^m^tbts ±mhmmo:^mx*mmmm^ 
^ta^fzo ^©Sg^s iy=L—^^±:^mo:>mmi}^^mm^'Bm\^. ^^t^ 

K^:^:^ ^^5-;^ ( Pseudomonas graminis ) }lMisbXi5MrC^-:>fzo 

\iX±.<D^mMm^^ti^^. No.l07^^45cfct^*No.l08^^^xa--h^^:^:;^ o^^t:— 
( Pseudomonas sp.) i:|qI^bfeo 
^ ^n/^^^T^ U ;i/7^;t^A No.93 ^ ^ D/'^tJ'T^ U A 

No.ii9«s e/yj^/tf'^A No.its^s s^yuy tri^zA if— No. 1 64 

i/i— rnXf — No.l07 ^5^*5 <fct>*e>':i-— 31:^ tr— N0.IO8 

Wiii^ zr^^T. ^^5^fcI»-:3v^•r¥^l 5^1 oh 1 7 Bm-fx^^nnmxmm^ 
mm-^m^n i^fp^^^^K-fe > -s H;*:@^^^mo < rtm 1 r a 1 1 't'i'i 

us (^$-^#-^3 05-8566) fc:. ^Mfl PERM BP-08513s PERM BP-08514s 
PERM BP-08509s PERM BP-08510s PERM BP-08511 :fe J;t>* PERM BP-08512 LT^fE^ 

3. i^m^mw^Wi 
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§ o 
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l^P^K: Immol CDi^^r^^- K^^fife-T^ ^ i:cDT-#^rStt* 1 (U) i: bT^ 
1 mU/l~1000 U/l-l!^l3x $fSU<{±10 mU/WlOO U/1 cD^§JST•MV^So 

h tr^^S?>Jis l~500g/l CD^iJftl?fflV>?)o 
;l«:>b^::t> F2-40E. B2|s:^ftJ3|f:ic±M) :feh*©:t»^:^>^|?-®rSS^Js ^e^n-f;!/-, 

i)S5i-r^^®t?fenj^v>-m-^%«fc<x lasfc^^a^^s^bTi^ffl-rsciifeT 
:^®rS'i4^J{is aim 0.1-50 g/1 cD^ijg-efflv>&n^o w^^^^tbTfi. =3?- 

O.l'-SO ml/l®liiS•^ffiV^e>tlSo 

S^^r5^K®^^^JiS{±N 7K14l«£^*. pH5~10s ^*b<}ipH6-9s 20~60''C 

M-rsfci6t::^^b37-?;vb (CoCl^) ^cD^^J^s EDTA^®^1^- h^Js -<-;^^^> 
MS® J: r>*)ffiM>&?S J: ^ T d i: # « o 

4. %mmn^^ 

14 



wo 2005/052177 PCT/JP2004/017980 

:;^^BM(Dm^<l^tVXl,±^ ^^ti/^^y^V^A No. 93 m (FERM 

BP-08513X ^i^D^^^T^Ui^A x:^tf— No.119** (FERMBP-08514)s i/^U^/lf 
«i7A No.l^(FERMBP-08509)s^>y U^/ee^A t!— No. 164 3^ (PERM 

BP-08510X 'iy:^—Y'^±^ 3^;^!^— No.107 ^ (FERM BP-08511) :fecfct>*S^i— K 
«tf— No. 108 3^ (FERM.BP-08512) ^Sd iiAS-^^^So 

cyclo (Ala-Gin) i:^v-r] {iOTcD:^?*i3 J; DMbfeo 
50g® Ala-Gin (Bachem ^tl^s Product G-1210) ^ 200ml ® 2mol/l 7Jc^'^b:^ b U 
e^A^^gfc^^Sbfe^s 51g CD^>'S^;i/::r=3pi/:«3;i/;i?::^;i/^D^-r Hi; 150ml <D 
2mol/l 7K^'^b:^ h U A^^S^»bT^MT' 2 ^^aJ^bfeo M^^^fci^im^^ 

Z-Ala-Gln }Lmt). <om^ 85g ^®l#bs l^il^^-^fco 

Wf:.^ 35g(D Z-Ala-Gln ©MS^N 200ml CD N,N-i?^^;V7;r;i/AT5. F : Sf^J^ 
^;i'=4 : 1 (O^m^^mX^tzm.. 12g ® N-t Yu^i/^^i/^^^ X Y-^mtv^x^f^o 
^e>fc 22g (DV^y^Xl^^^^)^/^)\^if^^J■i ^ h'^^^JPbfe^. 50ml ©i^^a^5^;i/^ 
^i)nbT^?a-r- 12^P^M#bfeo ^^^gt:: Iml cDi^^^^^jnbfe^s ^taibs #5, 
tifejim^mE«^b-C-b-t^i^>'f ^ K>fbZ-Ala-Gln(OT>Z-Ala-Gln-ONSu i:f(5-r) 
©M^ 30g <fem^ibfeo 

^j^^*-f vrn If ;i/T*?5fe#b. ^MbT^i& tbfe 23g © 

Z-Ala-Gln-ONSuCDi^^^^ 300ml © 95%^ ^ y —;V7J<^^^3M^bs 500mg ©71^ 
e7A:;b— >t?>^&miinbT^?a-?? 12 B$^M#b}fe:o ^^Mfc: 100ml ©7k^iQ^:fc^. 

^?gu n^t\.fz.m^-^w&M^\^x^^-^vm\^f^oW^^-^ 2oomi ©)^^$^y-;i/ 

30ml © h U:ng^;i/T^ >*^e>3&;5i§$Sfc:{^MbT^?a-Z? 12 I^KM#U>feog^^^ 
§^ia^bT#e.tbfcM^<^s p<^y-;VT'^5fe#bfems ^;ltU cyclo(Ala-Gln)©i^ 
^8g<fe^lf b:fe:o 

7^-(HPLC)$fflv\ WT©:?^&t:J:Dff-=.feo 

S^>ir h h:^^S^>i±s AminexHPX-87H-r:^>^^^>b^A(7.8mmIDx300mm^ B2|s:/n' 

-iir^^yv Y'y^^^ V U-XtfcM)^ffiVM:iS'^ffs ^Mbfeo ^i&;fB(cJi 5mmol/l © 
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:^ =7 hM>m± 60'C. l^m^^Sfi UV 250nin T-$) ^.o 

MLWy^-^^mx^fz-o FMOC^#'^^:'^b^±^ 100mmol/lCD4^>^^iii®t^ (pH9.0) T'^f^b 
fc^JlStCs ^^SCD 6mmol/l (D ^uu^Wi 9->';i/;ri/^;M5^;i/(FM0C-Cl jp^'-fe h 

mw. (pH5.5) h-h u;i/® SiicD^g-^^S^Jpjts FM0C>^b^3|B^i:bfco 

^FM0C'fbiS5|S^^s Develosil ODS-HG-3 :&^A(4.6fflmIDx250inin. SW-fb^^t^)^ 

^mm(Dmm. j; d > ti3©^{^ ( i ) s ^ ( 2 ) <fe ^ v.^ fco 

#i&*Bfe:i*s 20inniol/l CD U AJi^«^S(pH6.5o T>^-T2fC"e pHil 

^l^pt^S'-^— ;VCD^-^JtAS 17:3 ®^a(J^BAi:T-lz h U;i/ai7K©M^J:b^ 9:1 

^CDi;^ 82:18 trfeDs ^CD^ 30 ^yb^JtTs 1:99 ST'ifii^fi^t^'fb^'itfeo 
.?ag{i40"a afe?SS254nms ttm^S^S 630nm CD^^tfetaT-^^bfeo 
^#(2) 

1^Wm:.\±. 6ml/l S^^^^t (pH3.6o h U^:^;!/^^ >T* pH h::^ h 

U;KD$gmb}?)5 8:2 ®^i&>f@ C 6ml/l WmMm (pH3.6o K U ^ pH 

mm>L'r^ h - h U;i/®m^i:b3bs 3:7 cD^KjjJS D ^m^feo^l&^CD^3i^i Iml/^s 
^l&fflC h^i&ffiD®?g^Jt{*sOi0>®^§ 85:15 T-^t)s«0^ 25 ^^PltTx 0:100 
*-eE^fl?}fc^'fb^-&feo :;b^AMfii*40°a S&j^^gES 254nm^ ttm^SS 630nin CD^ 
^l^tBT'^liJ^bfeo 

(1) : ^^'^ M^^^i^V^^^Ybf^tii^^^-r^^^i^®:;^^ U-->^7 

±«^^gitU 1^] 2g cD^±ai^^i®7ic lOml icM^Sbfco ^±W?S?S^^M-e 

iQ^mm'Piy^lcmmU lO^P^i^Mbfe^s O.lml (D±M^^^s cyclo(Ala-Gln) 2g/l 
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-i-vv^i^ ig/u u ym^^yi^^i^ u e^A o.5g/u mm-^i^^^i^^j^ (MgsOi-THjO) 

0.5g/U mmWi (PeS04 • TH^O) O.U/U m<b:i3;V^>'>A (CaCla • BHjO ) O.lg/U 
mMM^ (ZnS04 • 7H2O) 0.88mg/U mMM (GUSO4 • BH^O) 0.393ing/U mh-^>-^ 

> (MnClz • 4H2O) 0.072mg/ls 4^e7?B!) (Na^BA • 10H,0) 0.088mg/U ^U:/7^'>^ 
T^^-e^A [(NH4)bMOv024 • 4H2O] 0.037mg/U O.OOlmg/U U>t?:7 

0.002mg/K /'^> b7^>m5b;i/S/ e7 A 0.002mg/K U K=%->>:^^ 
0.002mg/ls tf:t^> O.OOOlmg/K p-T^y^m#^ O.OOlmg/U rzn5^>^ 
0.002mg/ls 15g/K pH7.2D fcB^U SCCT' 2 BF^i&«bT=i n^-^?f$^^ 
^fco ^rin- — 2g/l <D cyclo(Ala-Gln) ^-^tfl^^^i^m Ax *5 «k t>* 
cyclo(Ala-Gln)^'^*:&V^*5^^tfeA^c:^:^b^ 30°CT* 2 B^tg^bfeo 
cyclo(Ala-Gln)§^^f^^:^iikA-^^Wb^cyclo(Ala-Gln)>fe#*^&V^^5^^ifeA-e 

fi^W b:^cV^M^^M«^ b fee 

±BBT*^*^bfc®=^<&«5^i^fl&B [Wai:^-1'3>iSife(limi^mx^1±M) 20g/U 
^5cl5g/lspH7.2]{i:^:i^b-C30°CT-l B^^«bfe^s^<*:i^ilfeAC^^;v:3-:;^ 2g/U 

^^TV^-e? A 2g/U U 7K^5b U e7A Ig/K U :i7 U e^A 3g/ls 

«x'^;t-S/>>A (MgS04 • 7H2O) 0.3g/U (FeS04 • 7H2O) lOmg/U 

>3if>(MnSO4-nH20) lOmg/K^ U :P^7=>^T>^-'>A[(NH4)6MoA4-4H2O]0.037mg/U 
a^^^ (ZnS04-7H20) 0.88mg/ls mmM (CuSO* • SH^O) 0.393mg/U m^h-^^H 

> (MnCl2-7H20) 0.72mg/ls ^^^m (Na2B40T • lOHjO) 0.088fflg/U ^T^>mm. ' 
O.OOlmg/U U5K:7^t:> 0.002mg/ls /-^y hy^ymiJJ^y-y^ 2x 0.002ing/U t! U I* 
^i^yUB 0.002mg/ls \^:t^> O.OOOlmg/U p-7^^y^m#^ O.OOlmg/U rin 

0.002mg/U J^2g/1 cyclo(Ala-Gln)^»bfc 40inl <Dtg«^£ 

t-. m3SbfenP--0lS^:^i55'^*&@bs 300inl^®:7^;J^n^fflV^T 30°CT- 1 
Bf^. ^fiJg^bfco ' 
J§#l±fi^HPLC tdT^S-^ffU ig^T-S^'t- cyclo(Ala-Gln)*5^#bTV^^:^ofeM 
cyclo{Ala-Gln)<^3t>fb-r^tl:b^JfrsM**i:b-CM4Rbfeo 

(2) : cyclo(Ala-Gln)^^^-r^tiiJ^^-r^0^tJO>^^U-^>^ 

I^^J It-Mil^ bfc«;^^^^:^il&BicB^b-C 30''CT' 1 BP^±&«bfc^sl a# 
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nm.omi!^'^ k/l ® cyclo(Ala-Gln)^^^-r i) 40nil cD^g#Jtil&Afc:*iMbs 300ml 
iC\^^(8,OO0rpiiis 10'$^m)^T^mi'f^2\B\U^MLtz^s m^titzmi^^-iOVXr 

mn^mi^^nuxmmhtz^. mmi^mmnfim 20g/i i^ts^^x^iz sommoi/i od 
V >mti V ^ 2^mmm{vm.5)^mmi^tco mmmm o.gmi :js^x^ log/i o 

cyclo(Ala-Gln)^^tf SOmmol/l cD U >^>b U AM»?^(pH7.5) O.lml ^ 2ml ^CD 

7*^:^5^^ ^^7 5^^— ^^idAtiTs 3o°cT- 8 mfs^ u-^tf^^mrnvtco j^mm^MiCi^^ 

^(10,600rpm, 10^^)bfcm^ HPLC fclT^S'Wbfco 

^CDJ^^N #<®HiiS?^T- cyclo(Ala-Gln)®M^j>:^>sig^6e>tlfeo '0^J;?.f^s ^^5^1=1 
;i'^;t^A No.93tts ^^tnA^y^V^A rn;^tr— No. 119 
>'UVlf'i7A 3z::^tr— No.l|5^s i/^ bfe^A J::^ t!— No.l64 i^^— I« 
J^J^^lf— No.l07:^i5«fct;fe/:j-— h*^:^-:?^ fc:— No . 108 »CDS^&^fe 
VN-rtl^fe 8^F^T*3^0.5g/l(Dcyclo(Ala-Gln)A$«^bTV^feo 

cyclo(Gly-Gln)fcK5-r] <D^mm^ 

fU(g^j2T-^Mbfe^^n/t^5^u«>A ;i/5^:^^A No. 93 m<DW.^^mmmi$.m 

^?S0.9iDl *5J;t>* 5g/l © cyclo(Gly-Gln) (BachemaM) ^^tf 50mmol/l CDU >m 
e^Ai^S^^CpHT.S) O.lml 2ffll ^(Z)7°^>^^yiJ7 5^ja.— :/^c:A^^T^ ZQ'CX 8 
^P^s^-^A^tJgMbfeoSii&^gi^^^iDx^iKlO.OOOrpm, 10 ^F^) b:fe^. HPLC 
izX^mhtcmm. S ^^T-J^ O.lg/l © cyclo(Gly-Gln)*s^g^bTl^feo 

cycle (Leu-Phe)i:l9^T] 

^«?ij2T*iii^bfe^^j7D>'-^^7^u»>A ;i/7^:t^A No.93 m<Dm.mwmmi^M 

mm 0.9il 43J;t;f 300mg/l CD cycle (Leu-Phe) (Bachem^fc^) ^^tf TO^JiiJ'y— ;u 

O.lml >^ 2ml ^©r^:^5^^;/^^a-— yicAtlTs 30°CT" 24 ^^>b^{zi 

^Mbfeo Rjit^WL^T^MMilOyOOQTW, 10^^)bfe#s HPLC {CT^tfU 
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24 ^^-^j^ lOmg/1 CD cyclo(Leu-Phe)*s^^bTV^feo 
mMM^ Ala-Gin 

=r')tfh. 3i:^t:- No. 119 ^.(DwmmmmmmwL o.9mi ms^b^^tt^ti 

2g/l 43<fcrJ«,lnmiol/l lc:;fe:|)d;^^c:^ cyclo(Ala-Gln):^5«tUfi^'^b=I^^V^ h ^^in Ofe 
Iml ay^UWi^ 2ml ^©r^j^^^^y ::^ic:AtbTN SO'C-e 2 ^-^A^ic:^ 

mbfecS;iS^S^^'^i^^^(10,0OO^pm, 10^^)Ufcmx -hfS^^FMOC'fbb:^^^ HPLC 



1 





(mg/1) 


(mg/1) 


No. 93^ 


37 


■ ND 


No. 119:^ 


29 


ND 



No. 119^*5 cyclo(Ala-Gln)}i)^e>^^-r^S^'^>^^ H }c:tS«?>ST^— 5. >® 
i!j-&(*100%-^fe-::>fco 

IIJ6i^?!l6 ^y\/^%—)\/T=7=-^y (Gin-Ala) (D^M 

— No. 108 m.o:>w^'m!mmwmmwL o.9mi 2g/i 

lOmmol/l tciJS:^ J;-5tc:s cyclo(Ala-Gln)j3ckt>*EDTA ^^^jPUfc 1ml ©RJ^SM^ 2ml 
jSiCN^MdO.OOOrpm. 10 bTM'f*:%ifclS^-&s ±:^<fe FMOC^bbfc^iC HPLC t: 
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2 





(mg/l) 


O jvy ^ — >?l/T^ — y 
(mg/l) 


No.m 


34 


92 


No. 164*3^ 


27 


187 


No.l07;|* 


11 


163 


No. 108;^ 


11 


150 



l/j\)^J\f:^K 3i::^t:— No.l^s U\/lf "^A j:;;^!!'— No.l64;^s S^Jt- 
— Y^^^y^ No.107 31;;^ if — No.IOS 

cyclo(Ala-Gln)*^e>^J5fe-rSS^^7'^ F{;it&4&^^7;V:$7 ^ r:;VT-^r:>CDgiJ'^(i^ 
tl^tl73%. 87%s 94%^cJ;t>*92%-ea&^feo 
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t:^^^>-efe tisib^oi^^:?'^^ }:tfiT:^yvv^JVy ji=~)]/T^—>'V^^^^^W 

<)o 

2. 2e®a-:7'^y b s^'^ Mi*^^ > A> e. 2^ b* 

7 0 %j-);±cD^tiT"$) § w^Ji 1 tmo^mmo 

[ 1 ] ^m^m^s 2m(Da-'r^y mufiM^^^i^^^ x^tct^^h^^^t^ y.^m— 

[2] ±13 [1] ®x^T*^w*5^.i6e,ti^«^tj^MiR-r^x^. 

[3] ±13 [1] cDj:m'vm\^^tc-:^^h\f^^t^>t±m [2] ©x^r-^iRbTfem 

[ 1 ] 2 a© a - T O ^dsSVMc:«i-^ bfe i^-ir h tf Pi— 

[2] ±13 [1] ©Xjg-C«^W:&5^i?)e>n^^^^^^M^-r^x@. 

[3] ±13 [1] ®xaT•fflV^fe5^>i^^t:^•7$^>^i±IB [2] ©X^T'^iRb 7^^^ 
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5. 2«©a-T^y^Assv^^cig-^bfei?>5^ h t:^-7i^>*^f>i^^r^ i^^^m 
■t^m±^mr^m&mi^^ X^rin^y- U <>A( Microbacterium )M. UvTlfT^ 
A( Sinorhizobiuiii )g^fe?±S^j.— Y^^j-::^ ( Pseudomonas ) M{c:JSi-:s^4fe#?-?^^;5 

( Microbacterium luteorum ) "g ^ lt^3g 5 §Bl^g)l^3^ j^n 

>s -feU>s ::^U:^=.>^ tyXy^-(>^ ^Ui^>^ US^>> TJ]/^— 

1 1. mmm(Dmm<mt^. mmm(Dmm<m. mmmom^m^m. mmm^^'t^^mi. 

MT^tl^tl^mT^W^m'XiSb^^^tiJ'^^y^V^A _)Vy':^.^A No. 93 m (PERM 
BP-08513)s U J:y^b'— ( Microbacterium sp.) No. 119^ (PERM 

BP-08514)^S^y U^/t*e7A b:— ( Sinorhizobium sp. ) No . 1 lacCFERM BP-08509). 
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^>y'jyt:'>A :c;;^lf-No.l64 m. (PERM BP-08510X ^^x-b'^:^^ 31;^ t!- 
( Pseudomonas sp.) No.107|5|^ (PERM BP-08511) :fe .fctJ^i^^- h'^:^:^ Jiy^t:- 
No.108^ (PERM BP-08512)o 
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